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SEAL FOR AN ENDLESS TRACK 



This application is based on and claims priority from JP 2002-186201 filed on • 
June 26, 2002, the content of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a seal member for an endless track of a 
construction vehicle, such as an excavator, a bulldozer or any other vehicle having an 
endless track. 

2. Description of Related Art 

As illustrated in FIG. 5, a M-shaped seal 14 for an endless track 10 of a vehicle is 
mounted between a bushing 11 and a bottom surface 13 of a counter bore of a link 12 of 
the endless track 10. The M-shaped seal 14 is configured to prevent debris such as 
water and mud from entering a clearance 16 between a pin 15 and the bushing 11 and to 
prevent a lubricant filling the clearance between the pin 15 and the bushing 11 from 
escaping or leaking. 

Conventionally, the seal 14 of the endless track 10 has a cross section like 
alphabetical letter M (hereinafter, M-like seal) as illustrated in columns B of FIGS. 2-4. 
The M-like seal 14 is mounted between the bushing 11 and the bottom surface 13 of the 
counter bore of the link 12 with the centerline of letter M held transverse to an axial 
direction D of the bushing 11. The seal 14 can be compressed in the axial direction D of 
the bushing 11. 

However, M-like seals can lead to uneven wear at certain portions thereof, which 
can shorten the life of such seals. Different examples of such wear will now be 
described. 

(a) A contact pressure at the contact surface of the M-like seal 14 with the bushing 11 is 
not uniform (FIG. 6). As a result, wear proceeds more readily at a high-pressure portion 
of the contact surface than at other portions of the seal 14 (FIG. 7), and an uneven wear 
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happens in the seal 14, which can shorten the life of the seal 14. 

(b) When mounted to the endless track 10, a lip portion 17 of the M-like seal 14 is 
pushed by the bushing 11 to cause a space 18 at the contact surface of the seal 14 with the 
bushing 11. Mud is likely to enter the space 18 to cause wear to proceed (FIG. 8). 
When the wear proceeds, the lip 17 is further displaced in a direction away from the 
bushing 11 to cause more mud or debris to enter the space and to cause the uneven wear 
to proceed (FIG, 9). As a result, the life of the M-like seal 14 is further shortened. 

(c) Since a wear margin of the M-like seal 14 at the contact surface of the seal with the 
bushing 11 is equal to or less than a thickness of a root 19 of a bushing-side leg of the M- 
like seal where the seal 14 contacts the bushing 11, the wear margin is small, and the life 
of the seal can be relatively short. 



SUMMARY OF THE INVENTION 

An aspect of the present invention is to provide a seal for an endless track where a 
contact pressure at a contact surface of the seal with a bushing is substantially uniform 
and an uneven wear is unlikely to happen in the seal. 

Another aspect of the present invention is to provide a seal for an endless track 
where mud, water or debris is unlikely to enter between a contact surface of the seal and a 
bushing. 

Yet another aspect of the present invention is to provide a seal for an endless track 
where a wear margin of the seal is greater than that of conventional M-like seals. 

The above aspects am be achieved by a seal for an endless track in accordance 
with principles of the present invention. 

A seal for an endless track of a vehicle is provided. The seal can be mounted 
between a bushing and a bottom surface of a counter bore of a link of the endless track. 
The seal has an axis extending between the bushing and the bottom surface of the counter 
bore of the link of the endless track £uid the seal is annular about the axis, wherein the 
seal has a cross section having a centerline parallel to the axis of the seal and a 
configuration symmetric with respect to the centerline. 
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The seal includes an elastically deformably configured portion having a cross 
section like alphabetical letter X and being elastically deformed when compressed in an 
axial direction of the seal. The seal has a protrusion extending from an intersection of 
legs of letter X in a bushing-side direction farther than a plane connecting bushing-side 
end portions of the legs of letter X. The protrusion has an end surface parallel to the 
plane connecting bushing-side end portions of the legs of letter X. The protrusion 
contacts the bushing at the end surface when the seal is mounted to the endless track. 

The seal further includes an embedding portion embedded in a space between the 
legs of letter X, on a bushing-side of the intersection of the legs of letter X and on an 
intersection-side of the plane connecting busing-side end portions of the legs of letter X, 
with a seal material. 

Since the seal has a cross section having right and left portions symmetric to each 
other with respect to the centerline, the contact pressure of the seal with the bushing is 
uniform. As a result, uneven wear in the seal is reduced. 

When the seal has the elastically deformably configured portion, the contact 
surface of the seal with the bushing can follow the bushing so that mud is unlikely to 
enter between the contact surface of the seal and the bushing. Since the contact surface 
of the seal with the bushing has no lip offset from the centerline unlike conventional M- 
like seals, a clearance due to the lip is not caused at the contact surface of the seal with 
the bushing. As a result, mud is unlikely to enter between the seal and the bushing. 

When the seal includes the embedding portion embedded in the space between the 
legs of letter X and on the bushing-side of the intersection of the legs of letter X, a wear 
margin of the contact surface of the seal with the bushing becomes greater than that of 
conventional M-like seals to be mounted in an endless track of the same size of vehicle. 
As a result, the life of the seal can be improved. 

BRffiF DESCRIPTION OF THE DRAWINGS 

The above aspects and other aspects, objects, features, and advantages of the 
present invention will become apparent and will be more readily appreciated from the 
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following detailed description of the preferred embodiments of the present invention in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a plan view of a portion of an endless track of a vehicle to which a X- 
like seal according to principles of the present invention is mounted; 

FIG. 2 includes cross-sectional views of the X-like seal of FIG. 1 shown in 
column A and of a conventional M-like seal shown in column B; 

FIG. 3 includes cross-sectional views of the X-like seal of FIG. 2 in a free state 
and in a compressed state shown in column A and of the M-like seals of FIG. 2 in a free 
state and in a compressed state shown in column B, wherein elastically deformably 
configured portions of each seal are hatched; 

FIG. 4 includes cross-sectional views of the X-like seal of FIG. 2 shown in 
column A and of the M-like seal of FIG. 2 shown in column B, wherein wear margins of 
each seal are hatched; 

FIG. 5 is a plan view of a portion of an endless track to which the M-like seal of 
FIG. 2 is mounted; 

FIG. 6 is a cross-sectional view of the M-like seal of FIG. 5 mounted to an 
endless track and in a compressed state; 

FIG. 7 is a cross-sectional view of the M-like seal of FIG. 5 in an unevenly wom 

state; 

FIG. 8 is a cross-sectional view of the M-like seal of FIG. 5 in a state that a 
clearance due to a lip is caused between the seal and a bushing; and 

FIG. 9 is a cross-sectional view of the M-like seal of FIG. 5 in a state that the 
uneven wear has proceeded. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
A generally X-shaped pC-like) seal, generally shown as 1, for an endless track 10 
of a vehicle according to principles of the present invention will be explained with 
reference to FIGS. 1-4. FIG. 1 shows the generally X-shaped seal 1 mounted to a 
portion of the endless track 10. In FIGS. 2-4, the seal 1 is shown in column A and the 
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above-described conventional M-like seal 14 is shown in column B for comparison. 

The seal 1 is an annular seal which is continuous over an entire circumference in a 
circumferential direction. In FIG. 1, the seal 1 is mounted between a bushing 11 of the 
endless track 10 and a bottom surface 13 of a counter bore of a link 12 of the endless 
track 10. The seal 1 and the bushing 11 have a common axis. A contact pressure is 
loaded on the seal 1 from the bushing 11. 

The seal 1 can include an elastomer such as urethane rubber, vulcanized rubber, or 
other deformable materials. 

As illustrated in FIG. 2, the seal 1 has a cross section symmetric (having right and 
left portions symmetric to each other) with respect to a centerline 2, which is parallel to 
an axis of the bushing 11 that extends in an axial direction D of the bushing 11. The 
symmetry of the cross section of the seal 1 with respect to the centerline 2 is maintained 
not only before the seal is mounted to the endless track 10 in a free state thereof (when no 
axial load acts on the seal 1) but also when an axial load acts on the seal 1 (in a 
compressed state thereof). When the seal 1 is elastically deformed, the symmetry of the 
cross section is maintained. 

As illustrated in FIGS. 2 and 3, the seal 1 includes an elastically deformably 
configured portion 3 having opposite bushing-side portions of legs of the X-shape of the 
seal 1. The elastically deformably configured portion 3 has a cross section like 
alphabetical letter X or generally X-shaped (hereinafter, letter X) and is elastically 
deformable in the axial direction D of the bushing 11. The elastically deformably 
configured portion 3 is elastically deformable in an axial direction of the seal 1 when 
compressed in the axial direction D of the bushing 11. The seal 1 also includes 
protrusion 8 that extends from an intersection 6 of legs 4 and 5 of letter X in a bushing- 
side direction (a direction toward the bushing 11) farther than a plane 7 connecting 
bushing-side end portions of the legs 4 and 5 of letter X. The protrusion 8 has an end 
surface or contact surface 9 parallel to the plane 7 connecting the bushing-side end 
portions of the legs 4 and 5 of letter X. The protrusion 8 contacts the bushing 11 at the 
end surface 9 when the seal 1 is mounted to the endless track 10. The end surface or 
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contact surface 9 and the plane 7 connecting bushing-side end portions of the legs 4 and 5 
of letter X are generally transverse to the axial direction D of the bushing 11. 

A width of the protrusion 8 and a width of the contact surface 9 in the right and 
left directions of the seal 1 are smaller than a width of the plane 7 in the right and left 
directions of the seal 1 and are substantially equal to a width of the seal 1 at the 
intersection 6 of the legs 4 and 5 of letter X. The legs 4 and 5 have second end surfaces 
on the side opposite the bushing 11, which are perpendicular to the axial direction D of 
the bushing 11 and which stably contact the bottom surface 13 of the counter bore of the 
link 12. 

As illustrated in FIG. 4, the seal 1 further includes an embedding portion 20 
embedded in a space between right and left bushing-side portions of the legs 4 and 5 of 
letter X, on a bushing-side of the intersection 6 of the legs 4 and 5 of letter X and on an 
intersection-side of the plane 7 connecting the bushing-side end portions of the legs 4 and 
5 of letter X, with a seal material to form a solid structure integral with the right and left 
bushing-side portions of the legs 4 and 5 and the protrusion 8. 

When no load is loaded on the seal 1 in the axial direction D of the bushing 11, 
that is, in a free state of the seal 1, there remain spaces which are not filled with a seal 
material, on a side of the intersection 6 opposite the bushing 11 and on right and left sides 
of the intersection 6, so that the portion 3 is elastically deformable due to the X-shaped 
configuration. When a large load is loaded on the seal 1 in the axial direction D of the 
bushing, as illustrated in FIG. 3, the seal 1 deforms mainly at the elastically deformably 
configured portion 3, and those spaces on the side of the intersection 6 opposite the 
bushing 11 and on the right and left sides of the intersection 6 are removed. Even when 
those spaces are removed, the protrusion 8 still extends toward the bushing 11 farther 
than the plane 7 connecting the bushing-side end portions of the legs 4 and 5 of letter X. 

Since the seal 1 has a cross section symmetric in the right and left directions with 
respect to the centerline 2 (column A of FIG. 2), the contact pressure at the contact 
surface 9 of the seal 1 with the bushing 11 is substantially uniform. Therefore, an 
uneven wear is unlikely to occur in the seal 1. Contrarily, as illustrated in column B of 
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FIG. 2, since the conventional M-like seal 14 has a cross section which is non-symmetric 
in the right and left directions with respect to a centerline of the cross section and since 
the leg of the M-like seal is supported in the maimer of a cantilever, the contact load 
concentrates at the root 19 of the leg. In the M-like seal, the load becomes uneven so 
that an uneven wear occurs. In contrast, since no uneven wear happens in the seal 1, 
wear proceeding in the seal 1 is suppressed compared with the case of M-like seal, and 
the life of the seal 1 is improved over the life of the M-like seal. 

Since the seal 1 has the elastically deformably configured portion 3 (hatched 
portion in column A of FIG. 4), the contact surface 9 of the seal 1 with the bushing 11 
can follow the bushing 11 so that mud or other debris is unlikely to enter a clearance 
between the seal 1 and the bushing 11. Since the seal 1 has no lip offset from the 
centerline 2 at the contact surface 9 with the bushing 11 unlike lip 17 of the conventional 
M-like seal 14, a clearance due to the lip is not caused between the seal 1 and the bushing 
11, and mud or other debris is unlikely to enter such clearance generated due to the lip. 
If mud or other debris enters such a clearance, the contact surface will further incline and 
an uneven wear will fixrther proceed. In seal 1, such uneven wear is suppressed. 

As illustrated in FIG. 4, since the seal 1 includes the embedding portion 20 
embedded in the space between the bushing-side portions of the legis 4 and 5 of letter X 
and on the bushing-side of the intersection 6 of the legs 4 and 5 of letter X, a portion of 
the seal 1 on the bushing side of the intersection 6 becomes a wear margin for the contact 
surface 9 of the seal 1 with the bushing 11. The wear margin of the seal 1 becomes 
greater than that of the conventional M-like seal 14 to be mounted in an endless track of 
the same size of vehicle. As a result, the life of seal 1 is improved over the life of the 
M-like seal 14. Contrarily, as illustrated in column B of FIG. 4, the root portion of the 
leg of the M-like seal 14 becomes a weeir margin of the seal 14, Since the margin is thin, 
the wear concentrates at the root 19 of the leg of the M-like seal 14 and the life of the M- 
like seal 14 is relatively short. 

The seal 1 has the symmetric cross section with respect to the centerline 2 which 
allows the contact pressure at the contact surface 9 of the seal 1 with the bushing 11 to be 
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substantially unifonn and to suppress an uneven wear. 

When the seal 1 has the eiastically deformably configured portion 3, the seal 1 
can follow the bushing 11 so that mud or other debris is unlikely to enter a clearance 
between the seal 1 and the bushing 11. Further, since the legs 4 and 5 of the seal 1 do 
not have a lip and since the contact surface 9 is flat, a clearance due to a lip is not 
generated between the seal 1 and the bushing 11, and mud or other debris is unlikely to 
enter between the seal 1 and the bushing 11. 

When the seal 1 includes the embedding portion 20 embedded in the space 
between the legs 4 and 5 of letter X on the bushing-side of the intersection 6 of the legs 4 
and 5 of letter X, a wear margin of the contact surface 9 of the seal 1 with the bushing 11 
becomes greater than that of the conventional M-like seal 14 when mounted in an endless 
track of the same size of vehicle. As a result, the life of the seal 1 is improved over the 
life of the M-like seal 14. 

The foregoing description of the embodiments of the present invention provides 
illustration and description, but is not intended to be exhaustive or to limit the invention 
to the precise form described. Modifications and variations are possible that are 
consistent with the above teachings or may be acquired from practice of the invention. 
For example, the various features of the invention, which are described in the contexts of 
separate embodiments for the purposes of clarity, may also be combined in a single 
embodiment. Conversely, the various features of the invention which are, for brevity, 
described in the context of a single embodiment may also be provided separately or in 
any suitable sub-combination. Accordingly, it will be appreciated by persons skilled in 
the art that the present invention is not limited to what has been particularly shown and 
described hereinabove. Rather, the scope of the present invention is defined by the 
attached claims and their equivalents, in combination with the above description and 
attached drawings. 
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